Development of GABAergic neurons from the ventricular zone in the superior colliculus of the mouse.
The superior colliculus (SC) is a layered structure in the midbrain and is particularly rich in gamma-aminobutyric acid (GABA). The present investigation aimed to determine whether the development of GABAergic neurons in the SC is common to that of the neocortex in which they are produced in a distinct area called the ganglionic eminence and are transported by tangential migration. A green fluorescent protein (GFP) knock-in mouse was used in which a GFP gene was introduced into the gene for glutamic acid decarboxylase (GAD) 67 and all GABAergic neurons were fluorescent. At embryonic day (E) 11-14, GFP-positive cells increased strikingly. They were spindle-shaped with processes at both poles and oriented radially between the ventricular and pial surface, together with other GFP-negative cells. After the cutting of the embryonic SC, GFP-positive cells accumulated on one side of the injury as expected from their radial but not tangential migration. In the living slice preparations GFP-positive cells migrated radially during the observation. These results indicate that tangential migration of GABAergic neurons as observed in the neocortex is not applicable and that radial migration from the underlying ventricular zone is predominant in the SC. At E12-13, bundles of commissural GFP-positive fibers which appeared to originate outside the SC were distributed at the superficial layer. These superficial fibers were no longer observed at the later stages.